The use of combinations of drugs in the treatment of syphilis was reviewed by Willcox (1954) . He appraised trends in the use of pencillin alone and in combination with arsenic, bismuth, and mercury compounds. Of the participating clinics in the study, 65-3 per cent. used penicillin alone and 28-9 per cent. used penicillin in combination with other drugs, while the remaining 5-8 per cent. used arsenic and bismuth compounds alone. All clinics in North America relied solely upon penicillin.
Most investigations of the effect of combinations of antimicrobial agents have concerned bacteria other than treponemes. Purcell, Wright, and Finland (1953) Stottmeier, Woodley, and Kubica (1969) reported that 5 ,Lg./ml. erythromycin in combination with oxacillin-methenamine, and with isoniazid, was bacteriostatic to strains of Mycobacterium intracellulare when the antimicrobial agents were kept in contact with bacteria for 12 hrs in concentrations attainable in man. Eickhoff, Bennett, Hayes, and Feeley (1970) examined the effects of antibiotic combinations against Pseudomonas pseudomallei. Synergism was observed with dicloxacillin and ampicillin and evidence of synergism with sulphadiazine-kanamycin, novobiocin-kanamycin, and ampicillin-kanamycin was also reported. Williams (1971) reported that a combination of neomycinoxytetracycline was synergistic in preventing growth of Escherichia coli, Paracolo-bacterium arizona, Salmonella typhimurium, S. choleraesuis, and S. gallinarum.
The purpose of this investigation was to study the effect of various pairs of selected antibiotics on treponemes for possible synergistic activity.
Material and Methods

TREPONEME STRAIN
The Reiter strain of Treponema phagedenis was used as the test organism. Cultures were maintained as described in a previous communication (Abramson and Smibert, 1971a) .
PRE-REDUCED MEDIUM
Peptone-yeast extract-glucose-serum (PYGS) medium: Peptone M* 2g.; yeast extractt 1 g.; dextrose 1 g.; agar 0-2 g.; ammonium sulphate 0-05 g.; soluble starcht 0 05 g.; L-cysteine HC1 hydrate 0-16 g.; sodium bicarbonate 0-5 g.; resaturin solution (25 mg./100 ml.) distilled water) 0 4 ml.; salt solution (MgSO4 0-02 g.; CaCl2.2H2O 0-02 g.; K2HPO4 01 g.; KH2PO4 01 g.; NaCl 0-2 g./100 ml.)
A modification of the method described by Eickhoff and others (1970) was used in this investigation. Pairs of antibiotics with bacteriostatic combinations of 0-1 to 10 units or ,ug./ml. of medium for the Reiter strain of Treponema phagedenis were selected for study. They were penicillin, cephalothin, bacitracin, erythromycin, vancomycin, and tetracycline. The first antibiotic was diluted and pipetted into five series of five tubes each of PYGS medium so that final concentrations were 0-001, 0-01, 0 1, 1, and 10 units or ,g./ml. of medium. A second antibiotic at a final concentration of 0-001 units or ,ug./ml. of medium was pipetted into each tube of a series of five tubes containing the first antibiotic. This procedure was repeated until each one of the dilutions of the second antibiotic, 0.001, 0-01, 0-1, 1, and 10 units or jg./ml., was pipetted into a series of five tubes of medium containing the first antibiotic. All tubes were inoculated with 0-3 ml. of a 24 hrs culture (1 x 106 to 1 x 107 treponemes/ml.) and incubated for 3 days at 37°C. On the third day each culture was transferred to antibiotic-free medium and incubated for an additional 3 days. After incubation each of these cultures was again subcultured into normal medium. All cultures were observed for growth daily for 14 days. Darkfield examinations were made when macroscopic observations of growth were questionable. Each antibiotic was examined for its minimal growth inhibitory and minimal bactericidal level for the Reiter strain of T. phagedenis using concentrations of 0-001, 0-01, 0-1, 1, 10, 100, 500, and 1000 units or ,ug./ml. of culture medium.
The definitions that we used for antibiotic synergism, additive effect and antagonism are as follows:
(1) Synergism-The inhibitory or bactericidal concentrations of both antibiotics in combination are less than that of either one of the individual antibiotics;
(2) Additive effect-The inhibitory or bactericidal concentrations of a combination of antibiotics do not differ from those of either one of the individual antibiotics;
(3) Antagonism-The inhibitory or bactericidal concentrations of a combination of antibiotics are greater than that of either one of the individual antibiotics.
Results
Neither synergism nor antagonism was found with the Reiter strain of T. phagedenis at growth inhibitory concentrations of bacitracin-erythromycin, bacitracincephalothin, bacitracin-penicillin, bacitracin-tetracycline, bacitracin-vancomycin, erythromycin-cephalothin, erythromycin-penicillin, erythromycin-tetracycline, erythromycin-vancomycin, cephalothin-tetracycline, cephalothin-penicillin, cephalothin-vancomycin, penicillin-tetracycline, penicillin-vancomycin, and tetracycline-vancomycin. All 
